Deamidation of human erythrocyte protein 4.1: possible role in aging.
The human erythrocyte membrane protein 4.1 exists in two major electrophoretic forms: 4.1a (80 Kd) and 4.1b (78 Kd). Mass spectrometry and amino acid analysis of the proteolytic peptides derived from carboxyl-terminal regions of these proteins indicate that they differ by deamidation of two aspargine residues at positions 478 and 502. Electrophoretic analysis of carboxyl-terminal peptides has shown that the mobility difference between the two polypeptides is due to the deamidation of Asn502 and not that of Asn478. This observation was confirmed by converting a congener of the protein 4.1b to 4.1a by site-directed mutagenesis of Asn502 to Asp. These results unambiguously demonstrate that deamidation of Asn502 is responsible for conversion of protein 4.1b to 4.1a. Since the conversion of protein 4.1b to 4.1a, under physiological conditions, occurs in a time-dependent manner, our study clearly shows that deamidation is an excellent marker for red blood cell aging.